Forty five germplasm accessions of soybean were selected at CCSHAU, Hisar during kharif, 2014 to study genetic diversity utilizing Mahalanobis D 2 statistic. The analysis suggested considerable genetic divergence among the material for all the character studied. Based on Mahalanobis D 2 statistic, the 45 accessions were grouped into 8 cluster, wherein cluster II was the largest one having 11 accessions. The maximum inter-cluster distance was observed between cluster III and VII. Intra-cluster distance was maximum for cluster V, indicating the existence of high variability within the cluster. Cluster mean values for yield and seedling traits revealed considerable differences between the clusters for all characters under study. Among the 15 characters studied, the most important character contributing to the total divergence was number of pods per plant (42.75%) followed by seed yield per plant (22.10%) and root length (19.70). So, these characters should be given due consideration while selecting parents for hybridization.
Soybean [Glycine max (L.) Merrill] is recognized as the most important grain legume in the world in terms of total production and international trade (Golbitz et al., 2007) being an important source of protein and oil. Soybean oil contains about 38 to 42 per cent high quality protein and 18 to 20 per cent oil, which can meet present and future needs of the world for protein and edible oil. Assessment of genetic diversity facilitates classification and identification of diverse genotypes in a germplasm collection. In a breeding programme, progenies derived from crosses involving diverse parents, are selected on the basis of genetic divergence analysis, are expected to show broad spectrum of genetic variability, providing greater scope for obtaining heterotic effect in early generation and isolating transgressive segregants in advance generations. Knowledge of genetic diversity is successfully utilized in soybean by several workers [Jain and Ramgiry (2000) , Shrivastava et al. (2001) and Kayande and Patil (2009) ] for the selection of potential parents to be used in a hybridization programme for obtaining desirable segregants. Multivariate analysis using Mahalanobis D 2 statistic (Mahalanobis, 1936 ) is a powerful tool in identifying the degree of divergence in biological population at genetic level. Therefore, an effort has been made to assess the genetic diversity in 45 genotypes of soybean for fifteen traits.
The experimental material comprised of 45 germplasm accessions of soybean collected from various sources, viz. Pulses Section, Department of Genetics and Plant breeding, CCSHAU, Hisar during kharif, 2014. All these accessions were sown in randomized block design having three replications in single row of 3m length, keeping row to row distance of 45 cm and plant to plant distance of 10 cm. In each replication, 3 checks (PS 688, PS 1347 and PK 416) were also sown randomly in order to avoid block effect. Data were recorded on five randomly selected competitive plants for all the quantitative traits. The replicated data were subjected to analysis of variance followed by multivariate analysis of D 2 statistic according to Mahalanobis (1936) . The genotypes were grouped on the basis of minimum generalized distance using Tocher's method as described by Rao (1952) .
The analysis of variance revealed highly significant difference among the genotypes for all the characters studied, indicating the existence of wide genetic divergence among them. Based on D 2 statistic, 45 genotypes studied were grouped in 8 clusters indicating the presence of large amount of diversity among the genotypes (Table 1 ). Clustering pattern revealed that cluster II was the largest one with 11 genotypes, followed by cluster I with 9 genotypes, cluster IV and VI each with 7 genotypes, cluster III, DOI: 10.5958/0975-928X.2018.00039.X VII and VIII with 3 genotypes each and cluster V with 2 genotypes (Table 1) . It was observed that clusters having more than one genotype included the genotypes originating from different ecogeographical regions and that the genotypes belonging to the same eco-geographical region were included in different clusters suggesting that geographical diversity does not necessarily represent genetic diversity. This was in agreement with the results obtained earlier by Jeethava et al. (2000) , Jeena and Arora (2002) , Reddy et al. (2004) , Patil et al. (2011) and Sharma et al. (2012) . The average inter-and intra-cluster D 2 values among the 8 clusters are presented in table 2. An analysis of the inter and intra-cluster distances revealed that the inter-cluster distance was maximum between clusters III and VII (9.26) followed by clusters III and VIII (9.20), IV and VII (8.77), IV and VIII (8.46) indicating that genotypes from these clusters were highly divergent meriting their consideration in selection for hybridization. It is true that larger the divergence between genotypes, higher would be the heterosis when hybrid development programme is planned to develop yield superior varieties (Bekele et al., 2012) . Minimum inter-cluster distance was observed between clusters I and II (3.33) indicating their close relationship and similarity with regards to the characters studied for most of the genotypes in the two clusters. However, it is also valuable considering genotypes within cluster with respect to a trait of interest as suggested by Chahal and Gosal (2002) and Keneni et al. (2005) . Cluster VI had the minimum intra-cluster value (2.109) indicating a minimum difference among the genotypes grouped in this cluster whereas, cluster V had the maximum intra-cluster distance of 5.148 followed by cluster VII (3.836) and cluster VIII (3.311). Hence, the genotypes included in cluster III and VII may be selected for more effective crossing programme and would result in wide spectrum of variability to operate selection in segregating population. A perusal of the results on cluster means for yield and seedling traits (Table 3 ) revealed considerable differences between the clusters for all the characters under study. Genotypes in cluster V, I and III were early in flowering. The genotypes in cluster II, III and IV were early in maturity. Highest plant height was recorded in cluster VII (96.11) while lowest was observed in cluster IV (62.81). Cluster VIII recorded highest mean value for number of branches per plant (6.47), whereas cluster III had the lowest mean value (3.75). The cluster mean for number of pods per plant ranged from 26.61 to 69.54 which were attained by group VII and I, respectively.
For pod length, the highest mean value was possessed by cluster VIII (7.57) and the lowest was possessed by cluster I (4.65). More number of seeds per pod was recorded by the individuals in the cluster V (4.05) while less number was seen in cluster I (2.83). With respect to 100-seed weight, Cluster VIII recorded the highest mean value (14.96) while cluster III recorded the lowest (8.31). The highest mean value for seed yield per plant was recorded in cluster VII (84.06) and the lowest in cluster I (39.80). Maximum germination percentage was recorded by the genotypes in Cluster VII (97.44) while minimum was recorded by the genotypes in cluster IV (78.85). The mean value for root length was in the range of 12.74 (cluster III) to 16.89 (cluster VIII). For shoot length, the highest mean value was possessed by cluster VII (20.76). The cluster mean for fresh weight of seedlings ranged from 4.38 to 6.83 which were attained by cluster VI and VII, respectively. Cluster VII (1.66) recorded the highest mean value for seedling dry weight. The highest mean value for seedling vigour index was recorded in cluster VII (35.73). These observations suggested that none of the clusters contained genotypes with all the desirable traits, which could be directly selected and utilized. Therefore, the hybridization between genotypes of different clusters is necessary for the development of desirable genotypes. For bringing improvement in specific traits, genotypes like DS 3101 of cluster VII for plant height, number of branches per plant, number of pods per plant, germination percentage, shoot length, fresh weight of seedlings, seedling vigour index and seed yield per plant; SL 1137 of cluster V for early flowering; SL 1028 of cluster VIII for 100-seed weight; MAUS 76 of cluster VIII for pod length and number of seeds per pod could be considered in soybean improvement programme as shown by their per se performance (Table 5) . Information on the relative contribution of various plant characters towards divergence has also been reported to aid the breeder in choice of parents for hybridization and effective selections in the advance generations (Suneetha et al., 2012) . Based on D 2 values, per cent contribution of different characters towards divergence was calculated (Table 4) . Among the 15 characters studied, the most important character contributing to the total divergence was number of pods per plant (42.75%) followed by seed yield per plant (22.10%) and root length (19.70). These characters can be given greater importance in selection of potential parents for hybridization. Similar results for one or more characters have been reported by Chandel et al. (2013) . Contribution of the remaining characters to total divergence was relatively low. Therefore, traits like number of pods per plant, seed yield per plant and root length contributing to 84.55 per cent of the total divergence need to be stressed in selection of parents for hybridization. 
